Traffic psychology : mechanism of traffic accidents and deterrent measures by Taniguchi Shunji
椙山女学園大学
Traffic psychology : mechanism of traffic














—Mechanism of Traffic Accidents and Deterrent Measures—1
Shunji TANIGUCHI*
1. Introduction
1–1. General view of traffic psychology
	 At	present,	a	variety	of	methods	of	transportation	are	in	use	all	over	the	world	and	transport	is	
one	of	 the	most	 important	 foundations	of	 our	 civilisation.	On	 the	other	 hand,	 transport	 produces	
various	 kinds	 of	 social	 problems,	 such	 as	 accidents	 and	 pollution,	 with	 their	 nature	 and	 degree	
differing	by	country	or	region.	Traffic	involves	every	kind	of	vehicle:	aeroplanes,	ships,	railways,	
passenger	 cars,	 buses,	 trucks,	 and	 motorbikes.	 In	 this	 chapter	 the	 focus	 is	 on	 road	 traffic	 and	
particularly	 traffic	 accidents.	 Most	 people	 have	 at	 least	 some	 relationship	 with	 road	 traffic	 and	
its	 related	 phenomenon	 has	 social	 significance.	 People	 want	 their	 driving	 to	 be	 safer	 and	 more	
comfortable,	traffic	flow	to	be	smoother,	and	the	cost	to	be	lower.
	 If	people’s	happiness	or	human	 rights,	viewed	 in	 their	deepest	 sense,	 are	considered	 seriously,	
then	traffic	safety	should	be	the	first	and	main	theme	of	the	many	problems	to	be	dealt	with.	That	
is	 to	say,	no	one	should	be	killed	or	 injured	by	 traffic	accidents.	As	shown	in	statistical	data,	 the	
phenomenon	of	accidents	is	rather	stable	and	incidence	in	a	period	can	be	roughly	predicted.	Thus	
traffic	 accidents	 are	 not	 just	 ‘accidents’	 in	 a	 strict	 sense,	 but	 should	 rather	 be	 regarded	 as	 social	
phenomena	 which	 originate	 in	 the	 characteristics	 of	 the	 road	 traffic	 system.	 This	 point	 is	 easily	
understood	 when	 you	 compare	 road	 traffic	 accidents	 with	 aeroplane	 accidents.	 The	 number	 of	
people	killed	in	aeroplane	accidents	is	more	difficult	to	predict	than	that	of	road	traffic.	The	causes	
of	aeroplane	trouble	or	accident	have	been	rigorously	investigated	and	controlled	technologically.	



















such	 as	 ICTTP	 (International	 Conference	 on	 Traffic	 and	 Transport	 Psychology).	 There	 are	 also	
some	research	associations	outside	the	field	of	Psychology.
	 As	with	psychology	 in	general,	Traffic	Psychology	has	 three	purposes.	The	 first	 is	 to	describe	
phenomena,	 the	 second	 to	 explain	mechanisms,	 and	 the	 last	 to	predict	 and	prevent	 accidents.	As	
in	 other	 areas	 of	Applied	 Psychology,	 Traffic	 Psychology	 research	 has	 numerous	 difficulties,	 as	
phenomena	arise	from	many	and	complex	factors	and	are	not	easily	controlled	or	anticipated.	We	
need	 experimental	 approaches	 to	 refine	 the	 mechanism	 of	 selected	 factors.	 The	 results	 obtained	
from	 experiments	 are	 important	 in	 enabling	 the	 understanding	 of	 actual	 behaviour,	 and	 so	 both	
experimental	and	field	approaches	have	a	 role	 in	 research.	We	have	 to	determine	advantages	and	
disadvantages.
1–2. Road, Traffic, Information System, and Car Engineering
	 Table	1	shows	some	disciplines	of	Engineering	and	 their	 representative	research	 themes	which	
concerns	car	traffic.	Driving	is	an	interactive	process	among	a	driver,	a	car	and	a	road	environment.	
The	physical	 features	of	 a	 car	 and	 a	 road	 environment	have	 strong	 effect	 in	determining	driving	
behaviour.	For	example,	speed	depends	on	performance	of	a	car,	collision	risk	is	reduced	if	a	car	
is	 equipped	 with	 a	 headway	 warning	 system,	 and	 traffic	 lights	 at	 an	 intersection	 improve	 flow	
and	 safe	 crossing	 remarkably.	 Therefore	 putting	 infrastructural	 and	 traffic	 environment	 in	 good	
condition	and	developing	a	safer	car	should	be	considered	important	as	well	as	education.	However,	




	 A	 new	 technology	 which	 is	 expected	 to	 contribute	 both	 to	 research	 and	 pragmatic	 use	 is	
noteworthy	 to	 refer	 here.	That	 is	 ‘Drive	 recorder’	 which	 basic	 idea	 is	 similar	 to	 the	 well	 known	
‘Flight	 recorder’	 equipped	 in	 an	 airplane.	 The	 flight	 recorder	 gives	 inevitable	 data	 in	 case	 of	
accident	 to	analyze	 the	causes.	The	drive	 recorder	can	be	utilised	 in	 the	same	way,	however	 it	 is	
useful	 for	 more	 various	 purposes	 in	 ordinary	 situations	 besides	 an	 accident.	 The	 recorded	 items	
are,	 for	 example,	 speeds,	 braking,	 handling	 and	 the	 position	 of	 a	 car	 measured	 by	 GPS	 (Global	
Positioning	System).	Those	are	recorded	for	a	given	period.	If	the	recorder	is	only	for	an	accident,	
unnecessary	 data	 during	 safe	 driving	 is	 abandoned	 after	 a	 period,	 the	 data	 around	 an	 accident	 is	
preserved	 and	 the	 equipment	 finishes	 recording	 new	 data.	At	 present,	 the	 number	 of	 cars	 which	
─　　─































a	 guide	 to	 risk	 level	 of	 a	 driver’s	 behaviour.	 The	 new	 type	 of	 insurance	 contract	 based	 on	 the	
information	 could	 be	 possible	 as	 special	 reduction	 for	 lower	 level	 of	 average	 speed.	 Therefore	
the	drive	recorder	is	promising	for	both	the	research	of	traffic	accident	and	the	pragmatic	tools	to	
facilitate	safe	driving.
1–3. Statistics of traffic accidents
	 Traffic	accidents	are	defined	as	a	process	or	a	result	by	which	pedestrians,	cyclists,	and/or	cars	
















































































persons)	 in	1998.	The	number	of	people	 injured	 in	 traffic	accidents	 in	 the	year	was	989,081	and	
those	killed	within	30	days	after	an	accident	was	10,805	(Management	and	Coordination	Agency	




and	 populations.	 However,	 it	 should	 be	 a	 little	 smaller	 if	 it	 is	 calculated	 excluding	 uninhabited	
areas.
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  Table 2	 	Comparisons	of	fatalities	on	road	traffic	accidents	with	other	countries	(Management	and	
Coordination	Agency	of	Japan	1997,	Traffic	Safety	White	Paper	in	1997)
Indices USA Australia Germany England Korea China Japan
Number	of	Deaths 41,798 2,017 9,454 3,621 10,323 71,494 12,670
Population	(thousands) 262,755 18,049 81,539 56,800 44,800 1,181,820 125,570
Number	of	
Cars	(thousands) 196,583 10,638 45,200 24,775 7,469 10,400 69,291
Population	/	Car 1.34 1.70 1.80 2.29 6.00 113.64 1.81
Deaths	/	Cars










other	hand,	 the	proportion	of	people	killed	 inside	 a	vehicle	 is	higher	 in	Sweden	 (61.6%)	 than	 in	
Japan	(27.6%).	This	could	imply	that	there	are	more	accidents	at	high	speeds	in	Sweden,	for	there	




2. Mechanism of Traffic Accidents
2–1. Determinants of traffic accidents
	 Psychological	 mechanisms	 of	 traffic	 accidents	 can	 be	 understood	 by	 the	 well	 known	 basic	
scheme.	
B = f (P, E)
	 The	 equation	 means	 human	 behaviour	 is	 decided	 basically	 by	 two	 factors;	 one	 factor	 is	 the	
environment	 around	 the	 person	 behaving,	 and	 the	 other	 is	 internal	 to	 the	 person.	 An	 accident	






2–2. Characteristics of visual perception
	 The	 most	 important	 information	 necessary	 for	 driving	 is	 provided	 by	 vision.	 Some	 kinds	 of	
perceptual	traits	or	limitations	of	visual	function	could	produce	incorrect	or	insufficient	cognition	
and	 then	 cause	maladjusted	 driving,	 an	 accident.	A	 driver	 gives	 attention	 to	 the	 surroundings,	 to	
seek	 necessary	 information	 in	 the	 traffic	 environment	 with	 his	 eyes	 moving.	That	 kind	 of	 visual	
attention	 has	 limit	 in	 its	 resources,	 which	 is	 measured	 by	 range	 of	 useful	 field	 of	 view	 or	 by	
detective	response	time	of	a	target.	The	performance	of	peripheral	vision	decreases	in	a	congested	
situation	(Miura,	1986).	The	reason	 is	 that	 if	more	resources	are	needed	 to	gaze	on	some	objects	
then	the	more	conjectured	the	traffic	situation	is.













lighted	 distinctly,	 believes	 he	 is	 surely	 recognized	 by	 the	 drivers	 and	 won’t	 confirm	 the	 safety.	
In	order	 to	prevent	 this	kind	of	accident,	a	driver	has	 to	be	educated	about	 the	knowledge	of	 the	
phenomenon	and	when	he	comes	to	that	kind	of	situation,	he	should	slow	down	or	better	to	almost	
stop	his	 car	before	crossing	 the	zebra	and	 to	 reconfirm	 if	 there	are	any	pedestrians	passing.	 It	 is	
recommended	to	move	a	driver’s	head	a	few	times	right	in	order	to	make	detection	easier.
	 Subjective	speedometer	 is	affected	mainly	by	visual	 stimulus	although	auditory	stimulus	has	a	
little	effect	on	it	as	well,	and	the	subjective	speed	is	lower	than	the	objective	one	in	general.	The	




twenty	 kilometres	 lower	 than	 the	 real	 speed.	 It	 is	 considered	 that	 the	 adaptation	 level	 of	 speed	
feeling	is	set	at	higher	level	while	driving	on	an	expressway	(Schmidt	&	Tiffin,	1969).
2–3. Information processing
	 Understanding	 the	 flow	 of	 information	 processing	 in	 car	 driving	 requires	 basic	 knowledge.	
Visual	stimulus	is	the	main	information,	although	other	audio	and	sensual	stimuli	play	minor	roles.	
Light	enters	 the	driver’s	eye,	and	 is	 focused	on	 the	retina,	 retinal	cells	produce	electrical	signals.	
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They	are	 transmitted	 to	 the	visual	 field	of	 the	cortex	 in	 the	occipital	 region,	producing	 the	visual	
sense	 of	 seeing.	The	 process	 takes	 around	 100	 milliseconds	 after	 light	 arrives	 at	 the	 eye.	Visual	
information	is	then	sent	to	the	next	step	of	evaluation.	One	of	the	simplest	functions	of	evaluation	








Ordinary	 people	 in	 their	 daily	 activity	 fail	 to	 recognise	 the	 difference,	 and	 instead	 perceive	 the	
event	and	response	simultaneously.	This	way	of	cognition	seems	to	be	natural	and	doesn’t	produce	
any	critical	maladjustment	in	daily	life.













or	 to	maintain	 safety.	For	example,	we	 feel	 fearful	when	we	 stand	at	 the	 top	of	 a	precipice.	The	
mechanism	 originates	 from	 prehistory.	 Regarding	 speed,	 we	 cannot	 run	 faster	 than	 thirty-six	
kilometres	per	hour,	which	 is	 the	 fastest	 speed	of	professional	 sprinters.	We	can	 recognise	 speed	








2–5. Accident propensity, personality
	 There	 are	 some	 personality	 traits	 which	 are	 apt	 to	 produce	 traffic	 accidents.	 They	 are	 a)	
emotional	 instability	or	neuroticism,	b)	 aggression	or	 sensation-seeking	 and	c)	 lack	of	 social	 co-
operation;	 they	 have	 been	 identified	 in	 many	 research	 surveys	 using	 MMPI,	 YG-test,	 PF-study,	
and	 Rorschach	 test,	 etc.	 However,	 the	 relationship	 between	 those	 traits	 and	 traffic	 accidents	 is	
not	 so	 clear.	As	 many	 surveys	 show,	 the	 difference	 of	 traits	 between	 accident	 and	 non-accident	
groups	 is	not	 large,	although	 it	 shows	statistically	significant	difference.	These	 traits	must	not	be	
understood	as	 suggesting	 that	 ‘those	people	who	have	 the	 traits’	 should	cause	accidents,	but	 that	
‘these	psychological	conditions’	could	cause	accidents.	Therefore,	even	if	a	driver	has	a	propensity	
for	accident,	he	will	not	necessarily	cause	an	accident	unless	 the	trait	occupies	him	at	 the	critical	




physically	 and	 a	 driver	 could	 not	 notice	 it	 or	 evade	 the	 collision	 by	 adequate	 drive	 operation.	
A	 driver	 doesn’t	 experience	 such	 a	 critical	 situation	 frequently,	 for	 the	 probability	 in	 which	 the	
situation	occurs	is	far	lower	than	that	of	non	hazardous	situations.	However,	the	number	of	hazards	
actually	 experienced	 increase	 directly,	 corresponding	 time	 and	 distance	 of	 driving.	 Concerning	
driver	 factors,	 each	 skill	 level	 of	 risk	 or	 hazard	 perception,	 and	 motor	 action	 of	 operating	 a	
handle	or	an	accelerator,	decides	the	result	of	safe	passing	or	an	accident.	Accident	propensity	on	
personality	 could	 exist	 at	 fundamental	 level	 to	 decide	 general	 direction	 of	 behaviour	 which	 has	
weak	 correlation	 to	 traffic	 or	 driving	 behaviour.	 One	 of	 the	 more	 focused	 on	 driving	 behaviour	
is	 the	 driving	 attitude	 scale	 which	 includes	 questionnaire	 statements	 describing	 various	 traffic	




abilities,	 necessary	 for	 safe	 driving.	 They	 cause	 accidents	 frequently	 and	 it	 is	 very	 difficult	 to	
modify	their	risky	behaviour	to	a	safer	one.
2–6. Factors of sex and age
	 Sexual	differences	on	traffic	behaviour	or	traffic	accidents	are	known	to	exist.	They	are	presumed	
to	 originate	 from	 instinctive	 properties	 of	 sexuality.	 Taking	 an	 example	 from	 one	 of	 the	 main	








































day	 should	 be	 considered.	 These	 conditions	 determine	 how	 each	 stimulus	 reaches	 a	 driver,	 and	
occasionally	causes	information	processing	errors.





inside	a	car	 is	 small,	but	 is	 almost	completely	occupied	by	 the	driver.	Moreover,	 a	driver	knows	
very	well	 that	 it	 is	difficult	 for	other	persons	around	 the	car	 to	 identify	him,	even	 though	 the	car	
has	 a	 number	 plate.	 Thus	 he	 feels	 rather	 free,	 knowing	 he	 is	 not	 responsible	 for	 any	 problems	
which	accidentally	happen.	His	face	is	not	easily	seen	from	outside	because	of	the	reflection	of	the	
windows	or	windscreen,	 and	 the	 car	doesn’t	 stay	 in	one	place	 and	 can	 easily	move	away.	These	
features	of	the	space	inside	a	car	make	up	its	special	characteristics.	It	is	very	natural	that	driving	
behaviour	under	these	circumstances	is	very	different	from	those	of	the	environments	of	ordinary	
life.	 One	 typical	 kind	 of	 behaviour	 under	 these	 conditions	 is	 aggressive	 driving.	 In	 an	 everyday	
environment,	people	have	contact	with	others	face-to-face,	or	by	telephone,	knowing	very	well	who	




external	 factor	 (incentives).	 It	 is	 the	 same	 for	 driving	 behaviour:	 how	 you	 drive	 a	 car	 (drive)	 is	
decided	by	your	relationship	with	the	performance	of	the	car	(incentive).	For	example,	the	drive	to	
go	fast	is	easily	satisfied	if	the	car	has	that	level	of	speed	performance.	Conversely,	you	can’t	drive	
fast	 if	your	car	doesn’t	have	 that	 level	of	 speed	performance.	On	 the	other	hand,	a	car	has	other	
aspects	 such	 as	 supplementary	 functions	 for	 information	 processing	 and	 operation.	 Blind	 corner	
monitors,	near-miss	warnings,	doze	warnings,	are	examples	of	the	former.	Brake	assist,	ABS	(Anti-
lock	 Braking	 System),	 VSC	 (Vehicle	 Stability	 Control)	 are	 the	 latter.	 GOA	 (Global	 Outstanding	
Assessment,	 there	are	other	names	 for	a	similar	 system.)	Body	and	SRS	(Supplemental	Restraint	
System,	airbag)	are	safety	systems	to	protect	persons	in	accidents.	Those	supplementary	functions	
and	 safety	 systems	 are	 not	 only	 a	 matter	 of	 engineering	 but	 they	 also	 have	 important	 effects	 on	
drivers’	behaviour	as	described	in	‘Introduction’	or	in	‘Risk	Compensation’,	etc.	
3. Education and Reinforcement






ordinary	 driving	 would	 be	 accidents	 (negative	 reinforcement)	 or	 safety	 (positive	 reinforcement).	
Here	the	probability	of	safety	is	very	high	compared	with	that	of	accident,	which	is	extremely	rare.	
In	 many	 cases,	 safe	 driving	 requires	 a	 reduction	 in	 speed	 and	 stopping	 many	 times	 to	 ascertain	
safety.	These	use	energy	and	are	not	pleasurable.	However,	 the	opposite	type	of	driving	produces	
more	 direct	 pleasure	 and	 a	 lower	 cost,	 at	 least	 intuitively.	 The	 result	 of	 safety	 itself	 is	 regarded	
as	 inevitable,	and	 thus	 it	 is	hardly	 recognised	positively	as	 reinforcement.	You	need	more	ability	
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to	 imagine	 the	 horrific	 and	 shocking	 scenes	 of	 an	 accident,	 rather	 than	 the	 really	 low	 rate	 of	
actual	 accidents.	 Cutting	 costs	 for	 safe	 driving	 which	 needs	 not	 less	 energy,	 and	 releasing	 the	
uncontrollable	need	for	speeding,	that	is	so	to	say	lazy	driving,	gives	a	direct	feeling	of	pleasantness	
which	works	as	 reinforcement	of	behaviour.	 It	 still,	 however,	doesn’t	 connect	 to	accidents	 in	 the	
majority	 of	 cases,	 but	 safety.	An	 accident	 never	 happens	 unless	 all	 the	 conditions	 are	 satisfied.	
It	 is	 very	 rare	 that	 an	 actual	 accident	 happens.	 This	 is	 the	 reason	 why	 safe	 driving	 is	 apt	 to	 be	
reduced,	and	a	shift	to	dangerous	driving	occurs.	Thus	education	is	needed	to	maintain	safe	driving	
behaviour	or	to	reinforce	it.
3–2. Educational program and teaching method
	 The	method	of	conducting	education	effectively	is	an	important	task.	Knowledge	from	cognitive,	







level	 should	 be	 clarified	 as	 well.	 There	 are	 many	 problems	 to	 be	 resolved,	 such	 as	 educational	
materials,	equipment,	establishment	and	the	total	environmental	conditions.
	 In	 Japan,	 the	 official	 curriculum	 guidelines	 for	 primary,	 junior	 high	 and	 high	 school,	 involve	
traffic	 safety	 in	 health	 education	 and	 physical	 education.	 Hence,	 there	 are	 some	 educational	
activities	 for	 traffic	 safety	 in	schools	although	 they	are	not	 sufficiently	 systemised.	Their	content	
and	the	level	of	accomplishment	vary,	depending	on	the	persons	or	organisations	in	charge	of	the	
work.	However,	 the	most	important	education	for	traffic	safety	is	given	at	driving	schools,	which	
the	 majority	 of	 people	 who	 want	 to	 get	 a	 licence	 attend.	 School	 fees	 for	 a	 standard	 licence	 are	
around	 US$2400	 and	 the	 curriculum	 involves	 both	 study	 (26	 hours)	 and	 practice	 (34	 hours).	 It	
usually	takes	around	one	month	to	complete	the	course	and	get	a	licence.
	 Furthermore,	 there	are	a	variety	of	social	activities	 for	 traffic	safety.	As	an	example	of	official	
action,	 companies	 which	 own	 more	 than	 a	 specified	 number	 of	 cars	 must,	 by	 law	 employ	 a	
company	 traffic	 safety	 officer,	 who	 must	 attend	 a	 one-day	 seminar	 every	year.	 Every	 spring	 and	
autumn,	 there	 are	big	campaigns	at	 a	national	 level,	 such	as	Spring	Traffic	Safety	Week.	On	 the	
other	 hand,	 some	 journals	 are	 issued	 which	 include	 many	 articles	 on	 traffic	 safety.	 JAF	 (Japan	




The	content	can	be	classified	as:	 importance	of	 safety	education,	mechanism	of	 traffic	accidents,	





3–3. Hazard perception test
	 The	 concept	 of	 ‘hazard	 perception’	 should	 be	 discriminated	 from	 the	 similar	 concept	 of	 ‘risk	
perception’.	Risk	is	a	little	more	abstract	than	hazard,	for	it	regards	statistical	possibility	of	traffic	
accidents,	while	hazard	means	actual	situation	of	a	driver	and	an	environment	which	could	produce	
accidents.	 Therefore	 risk	 perception	 is	 related	 to	 general	 attitude	 of	 driving	 and	 hazard	 to	 real	






	 KM	 model	 (Matsunaga,	 1998)	 is	 one	 of	 the	 most	 useful	 theories	 on	 the	 mechanism	 of	 traffic	
accidents.	The	model	is	actually	being	used	in	the	various	fields	of	driver’s	safety	education.	The	
theory	 explains	 that	 a	 traffic	 accident	 gives	 rise	 to	 a	 sudden	 delay	 in	 perception,	 cognition,	 and	
motor	response,	which	is	found	frequently	in	the	drivers	who	experienced	accidents.	This	sudden	
delay	is	thought	to	originate	from	physiological	processes	in	the	brain,	and	it	seems	to	be	difficult	
to	avoid,	even	 if	 a	driver	of	 such	 tendency	makes	efforts.	Then,	another	 strategy	 to	make	up	 the	
defect	 is	 needed,	 that	 is	 to	keep	 the	headway	 longer	 in	order	 to	 secure	 enough	 time	 to	 control	 a	














3–5. Commentary driving method
	 A	driver	reports	verbally	what	he	watches	during	driving;	characteristics	of	a	road	as	curve,	an	
intersection,	a	traffic	light	and	a	traffic	sign,	and	behaviour	of	other	road	users,	e.g.,	cars,	cyclists	
and	pedestrians.	Another	person	 as	 a	 conductor	 can	understand	more	objectively	what	 the	driver	
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objects.	The	 merit	 of	 simulation	 is	 that	 a	 driver	 who	 is	 to	 be	 educated	 can	 practice	 some	 safety	
skills	 of	 risk/hazard	 perception	 and	 adequate	 operations	 to	 avoid	 an	 accident,	 without	 exposing	
himself	to	real	danger.	If	the	educational	item	doesn’t	include	a	dangerous	situation,	it	is	no	doubt	
that	practices	using	a	real	car	would	be	better.	Our	task	is	to	discriminate	which	educational	items	




or	 who	 had	 an	 accident	 actually.	 A	 traffic	 counsellor	 should	 have	 expertise	 in	 traffic	 safety,	
especially	 Traffic	 Psychology	 and	 basic	 counselling	 techniques.	 Individual	 or	 group	 counselling	
is	 chosen	 considering	 the	 problem	 to	 be	 solved.	 Some	 Psychological	 tests,	 aptitude	 tests,	 and	
performance	 tests	 could	be	 conducted	 according	 to	 the	 case.	Feeding	back	 some	of	 those	 results	
of	measurement	 to	 the	subject,	 the	conductor	points	his	problem	out	and	facilitates	 the	subject	 to	
understand	it	and	to	modify	his	behaviour	in	a	desirable	direction.	
3–8. Small group method
	 The	 purpose	 of	 the	 group’s	 activity	 is	 to	 improve	 traffic	 safety	 of	 the	 members.	This	 method	
could	 be	 utilized	 in	 school	 or	 workplace.	 Concrete	 content	 of	 activity	 would	 be,	 for	 example,	
learning	 knowledge	 of	 traffic	 safety,	 exchanging	 risky	 or	 near	 accident	 experiences,	 case	 study	
of	 an	 actual	 accident.	 Books,	 videos,	 aptitude	 tests,	 etc.	 could	 be	 used	 as	 materials	 for	 those	
activities.	A	group	of	less	than	ten	persons	is	adequate	in	order	for	the	method	to	be	effective.	Five	
or	six	seems	to	be	advisable	empirically.	This	method’s	requirement	is	 that	every	member	should	
attend	 the	 activity	 positively.	 In	 a	 discussion	 session,	 every	 member	 is	 expected	 to	 introduce	








3–9. Reinforcement by Police
	 Punishment	with	a	fine	or	a	point	system	(each	violation	of	traffic	law	is	given	a	kind	of	penalty	
point	which	is	accumulated	to	decide	a	right	for	driving	license	or	the	level	of	the	obligatory	course	
for	 renewal	 of	 licence)	 by	 police	 is	 very	 effective.	 In	 2002,	 the	 amount	 of	 fines	 and	 points	 was	





	 The	 common	 police	 control	 is	 related	 with	 speeding,	 illegal	 parking,	 and	 drink	 driving.	 An	
automatic	speed	camera	is	set	at	a	stretch	of	road	where	people	tend	to	drive	faster	than	allowed.	
The	 camera	 takes	 a	 clear	 photo	 of	 the	 driver’s	 face	 and	 the	 number	 plate	 of	 the	 car.	 The	 speed	
threshold	 over	 which	 the	 camera	 works	 is	 usually	 set	 at	 much	 higher	 speed	 than	 the	 legal	




























knowledge	 and	 teaching	 technique	 which	 is	 necessary	 for	 activity	 in	 the	 field	 of	 traffic	 safety.	
The	Traffic	Psychologist	could	be	a	kind	of	required	condition	for	official	positions	in	relation	to	
traffic	 safety.	 In	 Europe,	 they	 have	 a	 long	 history	 on	 the	 qualification	 and	 the	 work	 of	 a	Traffic	
Psychologist	is	acknowledged	more	widely	(Chaloupka	and	Risser,	2002).
4. Necessity of Speed Management
4–1. Speed as a determinant of accidents








enforcement.	 They	 have	 certainly	 had	 some	 effect	 on	 reducing	 some	 people’s	 speeding,	 under	




4–2. Motive, incentive and availability
	 The	 psychological	 mechanism	 deciding	 speeding	 behaviour	 merits	 some	 discussion.	 This	
approach	should	improve	understanding	of	 the	necessity	and	effectiveness	of	 the	physical	control	
of	 speed.	The	 mechanism	 consists	 of	 three	 parts:	 motive,	 incentive,	 and	 availability	 of	 incentive	
(Taniguchi,	1999).	
	 Motive	 means	 the	 level	 of	 speed	 at	 which	 a	 person	 chooses	 to	 drive.	 The	 level	 of	 speed	 is	




	 Incentive	 is	 the	 car	 itself	 or	 the	 speed	 performance	 of	 the	 car	 which	 could	 satisfy	 a	 person’s	
motive.	
	 Availability	 is	 a	 physical	 condition	 in	 which	 the	 motive	 can	 be	 connected	 with	 the	 incentive.	




	 It	 is	 rather	 difficult	 to	 control	 the	 motive	 inside	 a	 person.	 Motive	 is	 unstable	 and	 always	
fluctuating.	 There	 could	 occasionally	 be	 an	 abrupt	 explosion	 of	 strong	 need	 for	 high	 speed,	 no	
matter	what,	consciously	or	unconsciously.	On	the	other	hand,	 incentive	can	be	easily	controlled.	








4–3. Aggressive behaviour metaphor, uncontrollable drive
	 The	 following	 is	 a	 discussion	 of	 aggressive	 behaviour	 as	 a	 metaphor	 in	 order	 to	 improve	
understanding	of	 the	mechanism	of	 speeding	behaviour.	Aggression	 is	 a	kind	of	 instinctive	drive	
which	 is	 biologically	 necessary	 for	 survival.	 Human	 beings	 at	 present	 still	 preserve	 the	 drive,	
although	 in	many	cases	 they	are	not	 allowed	 to	express	 it	 directly.	Thus	 it	must	be	 redirected	 in	
other	 ways	 such	 as	 through	 sublimation	 and	 repression,	 which	 were	 identified	 by	 Freud	 to	 be	
parts	 of	 the	 self-defence	 mechanism.	 In	 spite	 of	 the	 mechanism,	 there	 are	 still	 rare	 situations	 in	
which	 one	 is	 violently	 aggressive	 against	 someone	 almost	 dead,	 although	 that	 isn’t	 a	 common	
phenomenon	 for	 most	 people	 or	 under	 many	 conditions.	 The	 uncontrollable	 aggressive	 drive	 is	
considered	to	correspond	to	the	motive	for	speeding,	and	a	car	with	sufficient	speed	performance,	
which	 is	 enough	 to	 satisfy	 the	 motive,	 corresponds	 to	 weapons	 such	 as	 knives	 or	 guns.	 The	
aggression	when	the	latter	weapons	are	utilised	is	of	course	different	from	the	motive	of	speeding	
in	its	abruptness,	i.e.,	characteristics	of	intensity	and	time	duration.
	 If	 a	murderous	weapon	 is	 available	when	a	man	experiences	 strong	 feelings	of	 aggression,	 he	
will	 be	 sure	 to	 use	 it.	 The	 aggressive	 drive	 is	 also	 accelerated	 by	 interaction	 with	 the	 incentive	
available.	Thus	the	availability	of	a	weapon,	is	one	critical	condition	that	decides	whether	a	severe	
attack	like	murder	actually	occurs	or	not.
	 With	 regard	 to	 measures	 to	 control	 a	 person’s	 behaviour,	 there	 are	 some	 choices.	 One	 is	 to	
persuade	a	person	not	to	take	action	by	talking,	or	some	educational	program	about	ethics	or	morals	
could	be	possible.	However,	none	of	 these	are	 likely	 to	be	effective	at	all	once	a	 similar	kind	of	
mechanism	 to	 FAP	 (Fixed	 Action	 Pattern),	 the	 construct	 of	 instinctive	 mechanism	 in	 Ethology,	
comes	 into	 play.	 Another	 course	 is	 prevention	 of	 the	 use	 of	 effective	 weapons.	 Deprivation	 of	
availability	of	 the	weapon	will	make	it	 impossible	for	 it	 to	be	used.	The	last	option	left	might	be	
his	own	fists,	but	that	would	not	yield	the	same	critical	effect	of	killing	or	hurting	another	person	








	 The	 maximum	 speed	 allowed	 by	 law	 on	 expressways	 in	 Japan	 is	 100	 km/h.	 Simply	 put,	
nobody	may	drive	at	speeds	faster	 than	that.	In	spite	of	 this,	almost	every	car	has	a	maximum	of	
180	km/h	on	 its	 speedometer.	The	maximum	speed	 is	controlled	by	a	speed	 limiter.	 Japanese	car	
manufacturers	have	independently	limited	the	maximum	speed	of	cars	to	180	km/h,	and	power	to	
280	hp,	for	the	past	ten	years.	There	had	been	no	limits	on	speed	performance	in	vehicles	until	then.	
Social	 pressure	 by	 an	 association	 of	 children	 whose	 parents	 had	 been	 killed	 in	 traffic	 accidents	













4–5. ISA: Intelligent Speed Adaptation
	 The	most	effective	measure	 to	control	 the	maximum	speed	of	a	car	 is	 to	 introduce	an	external	
traffic	system.	Taniguchi	(1993a)	proposed	a	kind	of	ITS	to	limit	the	maximum	speed	on	ordinary	
roads	 and	 expressways	 respectively,	 which	 was	 named	 MASCOS	 (Maximum	 Speed	 Control	





System,	and	so	on.	Although	 it	 is	not	easy	 to	 find	 the	proper	and	acceptable	speed	 limit,	and	we	
need	 a	 lot	 of	 argument	 to	 reach	 consensus,	 the	 maximum	 speed	 on	 ordinary	 roads	 can	 be	 set	 to	
70	 km/h	 and	 on	 expressways	 to	 140	 km/h,	 for	 example.	 The	 expected	 effect	 of	 the	 system	 was	
that	more	than	fifteen	percent	of	lives	would	be	saved	when	the	speed	limiting	traffic	system	was	
introduced	 compulsorily	 to	 all	 the	 vehicles	 (Taniguchi,	 1993b).	 Social	 acceptance	 of	 the	 traffic	
system	seems	to	be	promising,	for	some	questionnaire	survey	showed	that	around	70%	were	in	the	








	 On	 the	 other	 hand,	 researches	 on	 the	 speed	 limiting	 traffic	 system	 in	 Europe	 have	 been	 more	
active	 and	 wide	 ranged.	The	 Lund	 Institute	 of	Technology	 in	 Sweden	 started	 the	 research	 in	 the	
1980s,	and	found	the	speed	limiting	traffic	system	can	be	an	effective	measure	to	control	speeding	
(Várhelyi,	1996,	etc.).	In	2000,	they	started	a	large	scale	trial	of	ISA	in	accordance	with	Swedish	





	 Other	 countries	 such	 as	 England,	 Netherlands,	 Norway,	 Denmark,	 Finland	 and	Australia,	 etc.	
are	 conducting	 similar	 field	 experiments	 as	 well	 (Carsten,	 2002).	 EWGOSC	 (European	Working	














and	 analyzing	 the	 mechanism	 of	 the	 phenomenon	 under	 operationally	 defined	 conditions.	 It	 is	
not	easy	 to	 find	clearly	which	 research	will	be	 fruitful	 for	countermeasures	against	various	 types	
of	 accidents.	 However,	 this	 kind	 of	 research	 is	 still	 necessary	 and	 important.	 It	 is	 important	 for	
the	 researchers	 to	 have	 the	 viewpoint	 that	 their	 research	 could	 finally	 lead	 to	 the	 suppression	 of	
accidents.
	 Some	 comments	 on	 the	 relation	 between	 basic	 research	 and	 applied	 research:	 experimental	
research	 in	 a	 laboratory	 is	 typical	of	basic	 research.	The	conditions	are	 strictly	 controlled	by	 the	
factors	which	 are	 regarded	as	 relating	 to	 the	phenomenon	being	 studied.	Experiments	 clarify	 the	
mechanism	of	 factors	on	 the	phenomenon.	Thus	 the	 result	 is	 one	under	 experimental	 conditions,	
and	 the	 same	 result	 can	never	be	obtained	unless	 the	 conditions	 are	 the	 same	as	 the	experiment.	
In	 actual	 daily	 life	 situations,	 these	 assumptions	 cannot	 easily	 be	 satisfied,	 only	 rarely	 being	 the	
same.	In	actual	situations,	human	behaviour	especially	is	decided	by	various	factors.	In	some	cases	
unpredictable	 factors	 can	 be	 added.	 It	 is	 meaningless,	 and	 not	 easily	 permitted,	 to	 intentionally	
control	 the	 conditions	 of	 people.	 Control	 should	 be	 limited	 under	 the	 carefully	 considered	
regulations.	
	 Nevertheless,	 experimental	 knowledge	 still	 has	 concrete	 meaning,	 for	 it	 is	 almost	 impossible	










5–2. The meaning of an accident and the role of government
	 Accidents	only	happen	when	all	 the	necessary	 factors	are	present,	but	 such	situations	are	very	






5–3. Deterrent measures against accidents and social consensus
	 In	 order	 to	 situate	 deterrent	 measures	 against	 traffic	 accidents	 socially,	 rather	 than	 simply	 an	
individual,	 system,	 it	 is	necessary	 to	wait	until	 sufficient	discussion	has	developed	and	a	kind	of	
consensus	is	obtained.	The	content	or	process	of	discussion	and	consensus	are	different	depending	
upon	 the	 kind	 of	 groups	 that	 conduct	 them,	 starting	 from	 the	 minimum	 group	 of	 a	 family,	 and	
proceeding	up	through	the	residential	community,	office,	town	or	city,	and	to	the	nation.	A	general	








and	so	on.	Thus	 it	 is	not	decided	based	only	on	ethics,	but	 typically	on	 life	 itself.	Some	political	
parties	argue	the	advantages	and	disadvantages	of	a	policy	for	their	supporters.	Sometimes	a	policy	
is	 used	 as	 material	 for	 making	 a	 deal	 with	 other	 parties.	 The	 mass	 media	 have	 another	 kind	 of	
power,	for	they	have	the	possibility	to	change	the	direction	of	nationwide	argument.
	 In	any	case,	it	is	most	important	that	someone	finds	what	is	the	most	urgent	problem	to	be	solved	
and	shows	it	 to	 the	public.	The	problem	of	 traffic	accidents	concerns	the	most	 important	 topic	of	
human	 safety,	 and	most	of	 all,	 life.	This	point	 of	view	 is	 fundamental	 and	many	people,	 even	 if	
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